Introduction
M ental health problems are prevalent among the working middle-aged in Finland as well as other Western societies causing problems in functioning and social participation. Among health behaviours physical inactivity is a risk factor for common mental disorders. 1, 2 In addition, among those with depression, physical activity may also contribute to better treatment outcomes. 3 Adopting physical activity during midlife contributes to a better health related quality of life in later life 4 and reduced risk of psychotropic medication use. 5 However, the contribution of changes in physical activity on subsequent common mental disorders is poorly known. The aim of this study was to examine whether changes in leisure-time physical activity are associated with subsequent common mental disorders among employed middleaged women and men.
Methods
The current study is part of the Helsinki Health Study which was set up to enable longitudinal studies on the social and work related determinants of health and well-being. 6 Follow-up survey data were collected from 40 to 60-year-old employees of the City of Helsinki, Finland, at three time points: phase 1 (2000-2002), phase 2 (2007) and phase 3 (2012) . Baseline (phase 1) data were collected by postal surveys in 2000, 2001 and 2002. Questionnaires were mailed to all employees of the City of Helsinki who reached the age of 40, 45, 50, 55 and 60 during each survey year. The target population consisted of 13 346 employees, of which 67% responded to the baseline questionnaire (n = 8960). The follow-up surveys were conducted among the baseline respondents in 2007 (phase 2, n = 7332, response rate 83%) and 2012 (phase 3, n = 6814, response rate 79%). Altogether 6245 participants responded to all three questionnaires. Due to missing information on some study variables (n = 402) and exclusion of those with common mental disorders at phase 1 (n = 1162), in total 4681 respondents were available for the analyses. Of the respondents 81% were women corresponding to the gender distribution of the target population. Detailed additional information can be found from our cohort profile. 6 
Leisure-time physical activity
The respondents were asked about their average weekly hours of leisure-time physical activity within the previous 12 months in four grades of intensity, i.e. walking, brisk walking, jogging and running or their equivalent activities. Approximate MET-hours per week were calculated by multiplying the time spent by the estimated MET value of each grade of intensity and adding the four values together. The amount of physical activity was dichotomised by the lowest tertile: 1. inactive (below 14.75 METhours/week), 2. active (at least 14.75 MET-hours/week) at phases 1 and 2. This yielded four groups describing changes and persistency of leisure-time physical activity. 5 For example, 15 MET-hours equals 2.5 h of brisk walking.
Common mental disorders
Common mental disorders were measured by the 12-item version of the General Health Questionnaire (GHQ-12). GHQ-12 is a well validated screening inventory for non-psychotic mental disorders frequently used in population studies. 7 The items consist of questions asking respondents' mood, emotions, self-worth and sleeping problems during the last four weeks. The scale consists of four response options: ''Better than usual'', ''Same as usual'', ''Worse than usual'' and ''Much worse than usual'' scored 0-0-1-1 and summed up according to a conventional scoring system. 7 The total score ranges from 0 to 12. A GHQ score ! 4 was used to indicate common mental disorders. 8 
Confounders
Confounders included age, gender, socioeconomic position (SEP), smoking, binge drinking and body mass index. 5 The information on SEP was taken from the phase 1 survey including four occupational social classes: managers and professionals, semi-professionals, routine non-manuals, and manual workers. 6 Smoking status change between phases 1 and 2 was classified into four groups: (i) non-smokers, (ii) became non-smokers, (iii) became smokers and (iv) smokers. A similar procedure was applied for binge drinking (!6 portions of alcohol more than once a month) and being overweight (BMI ! 25 kg/m 2 ). 5 
Ethical considerations
The Helsinki Health Study protocol was approved by the ethics committees of the Department of Public Health, University of Helsinki, Finland and the City of Helsinki Health Authorities.
Statistical methods
Logistic regression analysis was used to calculate adjusted odds ratios (OR) and their 95% confidence intervals for common mental disorders at phase 2 and phase 3. Other physical activity change groups were compared with the persistently active group. Men and women were pooled for the analyses as no significant interaction was found (P = 0.9). IBM SPSS 22.0 statistical package was used for the analyses.
Results
Over fifty per cent were persistently active and about 16% were persistently inactive from phase 1 to phase 2 (table 1) . Also about 16% moved from inactive to active and 13% from active to inactive. Those persistently active and those who became active tended to belong to higher SEP groups and in addition they tended to be less often smokers and binge drinkers and overweight. Of those persistently inactive, 16% had common mental disorders at phase 3 whereas for the other physical activity groups the figure was about 12% (table 1) . At phase 2, the figures were similar except that those decreasing physical activity had the highest prevalence (20%) of common mental disorders. Compared with those persistently active, those persistently inactive (OR = 1.55, 95% CI 1.23-1.96) had an increased risk of subsequent common mental disorders at phase 3 when age, gender, SEP and changes in smoking, binge drinking and body mass index were adjusted (table 1) . However, those decreasing and increasing physical activity were not at increased risk of common mental disorders at phase 3. At phase 2, those persistently inactive (OR = 1.47, 95% CI 1.17-1.85) and those decreasing to inactive (OR = 1.75, 95% CI 1.38-2.21) had an increased risk of common mental disorders.
Discussion
Examining whether changes in leisure-time physical activity over time are associated with common mental disorders measured by GHQ-12, we found that those persistently inactive had an increased risk of subsequent common mental disorders compared with those persistently active. A previous study using a cross-sectional design suggested that among adults there is a dose response association between leisuretime physical activity and common mental disorders also measured by 
GHQ-12.
2 However, the association between physical activity and common mental disorders is bidirectional, i.e. common mental disorders also contribute to low physical activity. 9 Longitudinal studies are needed for establishing the direction of the causal associations. A previous longitudinal study reported a reduced risk of common mental disorders five years later among those physically active, but there was no association after 10 years. 1 In contrast, in our study even those active at baseline and decreasing physical activity were not at an increased risk of common mental disorders 10 years later. However, those decreasing physical activity had an increased risk of common mental disorders at the 5 year follow-up compared with those persistently active. This likely reflects the bidirectional association between physical activity and mental health. 5, 9 Further studies need to examine the directions of the associations between physical activity and mental health.
Strengths and limitations
The strength of our study includes a relatively large sample of middle-aged women and men and a longitudinal study design examining changes in leisure-time physical activity. There are also limitations that need to be acknowledged. We adjusted for key confounders but refrain adjusting for covariates such as physical health since they may also mediate the examined association and lead to over-adjustment. Sensitivity analyses, adjusting also for physical health show that the associations attenuate somewhat although remain statistically significant. Nevertheless, residual and unmeasured confounding may exist. Leisure-time physical activity was self-reported and has not been validated, however, there is no single questionnaire proven superior. 10 Besides leisure-time physical activity, there are also other dimensions of physical activity such as sedentary behaviour and type of activity which may contribute mental health. 11 Attrition may be a problem in longitudinal studies. According to our non-response analyses, the data satisfactorily represent the target population and attrition is unlikely to markedly bias our results, although manual workers, men and younger employees were somewhat under-presented among the responders. 6 Different GHQ-12 cut-points have been used to indicate common mental disorders. Sensitivity analysis, using cut-point 3 to indicate common mental disorders the results were practically identical with cut-point 4. Furthermore, it should be noted that for detecting depression in general population using GHQ-12, corrected scoring methods may be better than the conventional method applied in this study. 12 
Conclusions
Persistent physical inactivity at middle-age is likely to be harmful for mental health. Promoting leisure-time physical activity among the middle-aged may prove useful for preventing common mental health problems.
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